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Abstract  
There are limited data available on the dietary intake, nutritional status and food security status 
of pastoralist women in Tanzania. We characterized the dietary intake and nutritional and food security 
status of pastoralist women of childbearing age from multiple tribes living in close proximity in Iringa 
Rural District, Iringa Region, Tanzania.  Data were collected from July to October, 2013 from 262 
women aged 18-48 years from 191 pastoralist households. We examined anthropometric measures, 
anemia status, dietary diversity, and household food security status. Bivariate relationships between 
nutritional status, ethnicity, and food insecurity status were tested using Fisher’s exact test. Most 
women had ‘normal’ weight status, consumed starchy staples, leafy green vegetables and milk/milk 
products in the 24 hours before the survey, and were food secure. One-third or fewer of women 
consumed iron- and zinc- rich foods (animal-source foods or legumes, seeds and nuts). There were 
significant variations in weight status (p=0.0003), dietary diversity (0.004) and food security (0.04) by 
ethnic group. Maasai women experienced the highest prevalence of undernutrition, low dietary 
diversity and food insecurity; Sukuma women experienced the lowest prevalence. Women whose 
households purchased their food and severely food insecure women had less diverse diets. 
Underweight women were more likely to be food insecure. These findings make a key contribution to 
understanding the nutritional and food security status of pastoralist women of multiple tribes in 
southern Tanzania. These women may benefit from interventions to improve dietary iron- and zinc-
rich food intake, overall dietary diversity & year-round food security.  
Introduction 
The nutritional status of women of childbearing age is a critical determinant of maternal health 
and survival, and greatly influences fetal and infant health, growth and development (Darnton-Hill et 
al. 2004; Victora et al. 2008; Herman et al 2014; Hult et al. 2010).  Women’s nutrient requirements 
increase during pregnancy and lactation, highlighting the importance of maintaining good nutritional 
status during preconception and interconception intervals (Christian et al. 2015; Nnam 2015; Darnton-
Hill & Mkparu 2015; Khulan et al. 2012).  
 Data from the nationally representative Tanzania Demographic and Health Survey and Malaria 
Indicator Survey (TDHS-MIS) indicate that the nutritional status of women ages 15-49 can be 
improved. Eleven percent of Tanzanian women had a BMI <18.5 (underweight) and 22% had a BMI ≥ 
25 kg/m2 (overweight or obese) (TDHS 2010). Thirty-seven percent of women are vitamin A deficient 
(TDHS 2010). Almost half of women age 15-49 are anemic; this prevalence of anemia should be a 
high public health priority (TDHS-MIS 2016; WHO 2011). About 35% of the anemia is attributable to 
iron deficiency (TDHS 2010). Only 4% of women report taking iron supplements for 90 or more days 
during their last pregnancy, and only 26% received a dose of vitamin A within 8 weeks of childbirth 
(TDHS 2010), indicating the importance of routinely including good sources of iron and vitamin A in 
the diet.  However, in the day and night preceding the THDS interview, only about a third of women 
reported consuming iron-rich animal source foods, while two-thirds reported consuming vitamin A-
rich fruits and vegetables (THDS 2010). 
There are no data specifically available on the dietary intake or nutritional status of pastoralist 
women in the Iringa region of Tanzania. Furthermore, there are very few studies examining nutritional 
and/or food security status of Tanzanian pastoralist women that include multiple pastoralist tribes 
living in close proximity. Pastoralists are a unique population group defined primarily by their reliance 
on livestock for food and income (Sadler et al. 2010). Livestock products, such as milk, may be 
consumed directly by families, or sold to generate income that is used to purchase other foods and for 
expenses like school fees and health costs (Sadler et al. 2010). Two studies have noted that cow or goat 
milk consumption is very common among pastoralists (Sellen 2001; Sadler et al. 2010) and one study 
with Maasai families in Tanzania found that approximately 34% and 10% of household-level dietary 
energy was provided by milk/milk products and meat, respectively (Homewood 1992). Since many of 
these data were collected, Tanzania has experienced several drought and flood disasters (Lal et al. 
2015; Funk et al. 2015; Nicholson 2016; Masih et al. 2014), negatively affecting the vegetation that 
pastoralists depend on to maintain their herds and potentially influencing food security, dietary patterns 
and nutritional status (Galvin et al. 2004). A recent (2009-2011) survey of 56 villages in northern 
Tanzania found that only 5% of Maasai and 8% of Sukuma households reported being food secure; the 
majority of households reported being moderately to severely food insecure (Lawson et al. 2014). 
The primary objective of the present study is to characterize the nutritional and food security 
status of pastoralist women of childbearing age in Iringa Rural District, Iringa Region, Tanzania. The 
secondary aim of the paper is to evaluate associations among markers of nutritional status (dietary 
diversity, anemia status, and BMI category information), ethnicity, and food insecurity status.  
Materials and Methods 
Study Design and Setting 
This cross-sectional analysis examines baseline data collected between July and October, 2013. 
Participants were recruited for a community-based, cluster-randomized study of the effects of a locally 
Key Messages:	
• The nutritional status of pastoralist women of childbearing age in Iringa Region, Tanzania. 
is in need of improvement, but more research is needed to better understand all factors 
driving the observed trends, including characterizing zoonotic disease burden and climate 
patterns in the region. 
• We identified factors potentially associated with dietary diversity and food security status.  
• These women may benefit from interventions to improve iron- and zinc-rich food intake, 
dietary diversity and year-round food security.  To increase dietary diversity and improve 
intake, culturally sensitive nutrition education that address topics like gardening, zoonotic 
disease transmission and livestock health/management strategies could be developed.  
driven nutrition and livestock health education intervention on livestock health and production, human 
nutrition, and livelihood outcomes. Pastoralist households from 21 rural villages near Ruaha National 
Park and neighboring community wildlife management areas (Pawaga and Idodi Divisions, Iringa 
Rural District, Iringa Region, Tanzania) were included in the study. Ruaha National Park is a large 
protected area in central Tanzania.  
The study was conducted as a collaborative effort between Sokoine University of Agriculture 
and the Iringa District Veterinary Office in Tanzania, and the University of California, Davis (UC 
Davis) and the University of New Mexico (UNM) in the United States. Research protocols for the 
study were approved by the Medical Research Coordinating Committee of the Tanzanian National 
Institute of Medical Research, the Tanzania Commission for Science and Technology, the UNM 
Health Sciences Center Human Research Protections Office and the UC Davis Institutional Review 
Board. All study participants provided written informed consent for their participation. 
Selection of study households 
A pastoralist household census was generated for households around each village in Pawaga 
and Idodi divisions with the guidance of key informants including village leaders, pastoralist leaders, 
and other pastoralist community members. After a list of pastoralist households was compiled for each 
village, fifteen households were randomly selected and ordered. The first ten households were 
approached about participating in the study. If one of the first ten households could not be located, the 
next household on the list (starting with the household numbered 11) was approached. In some cases, it 
was not possible to include ten households in a village area because households moved away after the 
study census, and there were a limited number of pastoralist households in the area. Five to ten 
households were included from each of the twenty-one pastoralist communities, with 191 total 
households enrolled. 
Study participants  
A total of 262 women were recruited for the study. Participants were 18-48 years old, from 
households in the study area that met the following inclusion criteria: 1) member of the Maasai, 
Barabaig (Mang’ati), or Sukuma pastoralist tribes; 2) owners of at least ten cattle, sheep or goats; 3) 
family was available during the study period (not planning to move out of the study area for ~2 years); 
4) family was willing to accept visitors in the home. Exclusion criteria for women included: chronic 
medical condition requiring frequent medical attention (≥2 health clinic visits/month).  
If households included multiple women between 18-48 years of age, up to three women in a 
household were recruited using the following criteria: women with babies 6-9 months of age were first 
priority; second priority were women who had had a baby since March 2013 or who were pregnant. 
After that, the first wife of the head of the household was recruited, then the second wife, etc., up to 
three women per household. The relationship of each woman to the head of household was recorded.   
Data collection 
All survey instruments were administered to participants as an interview in Kiswahili by trained 
research staff.  
Food Security   
The food security questionnaire was adapted from the Household Food Insecurity Access Scale 
[HFIAS] (Coates et al. 2007) and the Months of Adequate Household Food Provisioning [MAHFP] 
(Bilinsky & Swindale 2010) surveys developed by the Food and Nutrition Technical Assistance 
Project. The questionnaire was completed with the woman in the household in charge of food 
preparation. The woman in charge of the household in general was also included in the interview, if 
she was not also in charge of food preparation.  
Briefly, the HFIAS assesses household food insecurity prevalence over a four-week time frame, 
asking nine questions about the occurrence and frequency of food insecurity conditions (Coates et al. 
2007). Based on responses to these questions, an HFIAS indicator was generated to categorize 
households into one of four levels of household food insecurity (access): food insecure, mildly food 
insecure, moderately food insecure and severely food insecure. The HFIAS score was also calculated 
as a continuous measure of household food insecurity ranging from 0 (lowest level of food insecurity) 
to 27 (highest level of food insecurity).  
The MAHFP measures household food access over a one year-time frame (Bilinksy & 
Swindale 2010). The MAHFP score was calculated by subtracting the total number of months out of 
the previous 12 months that the household was unable to meet their food needs.  An average MAHFP 
score for all the households in the sample was calculated by dividing the sum of the MAHFP scores for 
all households in the sample by the total number of households that completed the questionnaire 
(Bilinksy & Swindale 2010).  
Dietary intake  
Dietary intake questionnaires were adapted from the Food and Agriculture Organization (FAO) 
of the United Nations’ guidelines for measuring household and individual dietary diversity (Kennedy 
2010). The questionnaire assessed consumption of nine different food groups over 24 hour and 7 day 
periods. Responses were used to assess consumption of different food groups for women and to 
calculate women’s dietary diversity score (WDDS) (Kennedy 2010). Since the data for this study were 
collected, a new indicator has been recommended [Minimum Dietary Diversity – Women (MDD-W)], 
but the way the data were collected for this study unfortunately precludes calculating the MDD-W 
(FAO & FHI 360 2016).  
 
Biochemical data and health history 
Three to four drops of capillary blood were obtained by finger stick for hemoglobin 
assessment, using a portable Hemocue photometer (Hemocue, Inc; Lake Forest, CA). Fifty-four out of 
262 women (21%) refused the finger stick.  Anemia was defined as hemoglobin <11 g/dl [pregnant] or 
<12 g/dl [non-pregnant]. Iringa Rural District has an average elevation of 909 meters (Iringa Rural 
District Map 2016), so hemoglobin concentrations were not adjusted for altitude (WHO 2011). Women 
self-reported their health and obstetric history on a structured questionnaire that was adapted from the 
Demographic and Health Surveys Model Core Questionnaire, Phase 6 (DHS 2008). 
Anthropometric data  
Anthropometric data for women included measurements of standing height using a SECA 217 
adult stadiometer (measuring accuracy ±0.1 cm; Hamburg, Germany), weight using a SECA 876 adult 
scale (weighing accuracy ±0.1 kg) and mid-upper arm circumference (MUAC) using a Teflon, non-
stretch SECA 212 measuring tape. All measurements were done in duplicate by a trained and 
standardized team, with a third measurement performed if weights differed by >0.1 kg and if height 
and MUAC measurements differed by >0.5 cm.  The two closest measurements were averaged for use 
in all anthropometric calculations. Of the 262 women, there is one (0.4%) for whom anthropometric 
data is missing, and two (1%) who refused all anthropometric measurements. An additional woman 
refused MUAC measurements.  
Weight and height measures were used to calculate body mass index (BMI; kg/m2). BMI was 
categorized using the international classification categories for adults (WHO 2000): BMI <16.00 
(severe thinness), 16.00-16.99 (moderate thinness), 17.00-18.49 (mild thinness), 18.50-24.99 (normal 
weight), 25.00-29.99 (overweight), and ≥30.00 (obese). Mid-upper arm circumference was used to 
assess acute adult undernutrition using the following cutoffs: ≥220 mm (well-nourished); 190-219.99 
mm (mildly undernourished), 160.00-189.99 mm (moderately undernourished), and <160.00 mm 
(severely undernourished) (Collins et al. 2000; Ferro-Luzzi & James 1996). 
Statistical methods 
Statistical analyses were completed with Stata/SE 14 (StataCorp, College Station, Texas).	
Descriptive statistics were generated for women’s age, height, weight, BMI and BMI category, 
MUAC, anemia status, relationship to head of household, dietary diversity, primary source of 
obtaining food for household, pregnancy status, and number of children less than 5 years old, and 
household ethnicity and food security status. We tested bivariate relationships between categorical 
variables using Fisher’s exact test or Pearson’s chi-square test using the survey data analysis linearized 
function in Stata/SE 14.0, depending on which test resulted in the more conservative p-value. The most 
conservative p-value is shown. 
Results  
Participant and household characteristics  
Participant and household characteristics are reported in Table 1. The majority of women were 
of normal weight status, and the prevalence of underweight (BMI <18.5 kg/m2; 16.2%) and 
overweight/obesity (BMI ≥25 kg/m2; 15.0%) were about equal. However, there were significant 
differences in patterns of weight status by ethnic group (p=0.0003), with the balance between 
underweight and underweight observed for Barabaig women, but tipping towards underweight for 
Maasai women (22% underweight) and overweight/obesity for Sukuma women (30% 
overweight/obese). None of the women were stunted, but about half of the women were anemic. 
Three-fourths of women obtained food through their own production and 84% consumed 4 or less food 
groups in the 24 hours before the survey. Most women reported consuming starchy staples (99.6%), 
milk and milk products (87.8%), and dark green leafy vegetables (71.8%), while about one-third 
reported consuming legumes, nuts and seeds (36.6%) and meat and fish (26.0%), and fewer reported 
consuming other vitamin-A rich fruits and vegetables (15.7%), other fruits and vegetables (11.8%), 
organ meats (3.1%) and eggs (1.5%). In the 7 days prior to the interview, 75% of women reported 
consuming meat and fish ≤2 days. About two-thirds of participating women were from Maasai 
households. Thirty-eight percent of households reported some degree of food insecurity, with 1 in 5 
households reporting severe food insecurity. There were distinct seasonal patterns in inadequate food 
supply, with higher percentages of households reporting that they did not have enough food to meet 
family needs from December to March, compared to April to November.  
Table 1. Characteristics of Tanzanian pastoralist women and their households 
  Mean ± SD N % 
Women characteristics (N=262)    
Age (years)a 29.5 ± 8.5   
Height (cm)b 163.1 ± 43.8   
Weight (kg)b 55.5 ± 10.5   
BMIb,c (kg/m2) 21.5 ± 3.8   
<16.00 (severe thinness)  4 1.5 
16.00-16.99 (moderate thinness)  9 3.5 
17.00-18.49 (mild thinness)  29 11.2 
18.50-24.99 (normal weight)  178 68.7 
25.00-29.99 (overweight)  33 12.7 
≥30.00 (obese)  6 2.3 
Anemicd    
Yes  108 52.2 
No  99 47.8 
MUACe (mm) 259.3 ± 37.4   
190-219.99 mm (mildly undernourished)  18 7.0 
≥220 mm (well-nourished)  240 93.0 
Relationship to head of household    
Sole Wife   132 50.4 
1st wife in polygamous household  59 22.5 
≥ 2nd wife in polygamous household  71 27.1 
Women's dietary diversity scoref  3.5 ± 0.97   
≥5   43 16.4 
≤4   219 83.6 
Primary source of obtaining food for household    
Own production  197 75.2 
Purchased  64 24.4 
Borrowed, bartered, exchanged for labor, gift  1 0.4 
Pregnant     
Yes  24 9.2 
No   226 86.3 
Unknown  12 4.6 
Number of children less than 5 years old who are currently alive     
0  61 23.4 
1  103 39.5 
2  84 32.2 
3  7 2.7 
4  5 1.9 
Unknown  1 0.4 
Household characteristics (N=191)    
Ethnicity    
Maasai     127 66.5 
Barabaig (Mang’ati)   23 12.0 
Sukuma  41 21.5 
HFIAS scale scoreg  3.3 ± 6.0   
HFIAS indicatorg    
             Food secure   117 61.9 
             Mildly food insecure   21 11.1 
             Moderately food insecure   11 5.8 
             Severely food insecure   40 21.2 
MAHFP scoreh 5.9 ± 4.4   
Households that reported not having enough food    
January            
 
 96 50.5 
February            114 60.0 
March  80 42.1 
April   46 24.2 
May  33 17.4 
June   26 13.7 
July  20 10.5 
August  23 12.1 
September   18 9.5 
October  28 14.7 
November   39 20.5 
December   66 34.7 
BMI, body mass index; MUAC, mid-upper arm circumference; HFIAS, Household food insecurity access scale; 
MAHFP, Months of Adequate Household Food Provisioning 
atotal n=159; 39.3% of women were unable to specifically estimate their age, other than to say it 
was within the study range of 18-48 years. 
btotal n=259; 1.1% of women had missing height and weight measurements.  
cBody mass index was categorized using the international classification categories for adults (WHO 2000). 
dtotal n = 207; 21% of women refused to provide blood for hemoglobin measurement. Anemia 
is defined as hemoglobin <11 g/dl [pregnant] or <12 g/dl [non-pregnant]). 
etotal n=258; 1.5% of women had missing mid-upper arm circumference (MUAC) 
measurements. MUAC was categorized based on categories proposed by Collins et al. 2000 and 
Ferro-Luzzi & James 1996. None of the women had a MUAC in the moderately or severely 
undernourished categories. 
fWomen’s Dietary Diversity Score (Kennedy 2010) ranges from 0-9, with 9 reflecting the 
greatest number of possible food groups consumed.  
gtotal n = 189; 1.0% of households had missing HFIAS data. HFIAS scale score and indicator categories 
determined based on Coates et al. 2007. HFIAS scale score range is 0-27, with a higher score indicating more 
severe food insecurity.  
htotal n = 187; 2.1% of households had missing MAHFP score data. MAHFP score was determined based on 
Bilinksy & Swindale 2010. MAHFP score range is 0-12, with a higher score indicating a greater number of 
months (out of the past 12 months) that the household had adequate food supply.  
 
Bivariate analysis for dietary diversity 
Table 2 examines factors potentially associated with women’s dietary diversity. There was no 
significant relationship between overall women’s dietary diversity score and anemia, MAHFP score as 
a dichotomous category (≤ 6 or ≥ 7) or weight status, although there was a trend towards less dietary 
diversity in women who were underweight versus women with normal or overweight/obese weight 
status (p=0.16). Dietary diversity did differ significantly by primary source of obtaining food for the 
household (p = 0.05), food insecurity status (p = 0.002) and amongst the three ethnic groups (p=0.004). 
Women who reported that their household primarily obtained food via purchasing it had a greater 
proportion of low dietary diversity, with 68.8% of these women with WDDS ≤3 versus 51.3% of 
women for whom their household’s own production was the primary source of food. Women in three-
fourths of households in the severely food insecure category had a WDDS ≤3. However, reported 
dietary diversity was also low in households that were more food secure, with women in approximately 
half of food secure and mildly to moderately food insecure households having a WDDS ≤3. Two-thirds 
of Maasai women and half of Barabaig reported consuming ≤3 food groups in the 24 hours before the 
survey, compared to about one-third of Sukuma women.  
Table 2. Dietary diversity of Tanzanian pastoralist women by ethnicity, BMI category, anemia 
status, and food insecurity status 
 
n 
WDDSa 
≤2 
n (%) 
WDDS 3 
n (%) 
WDDS 4 
n (%) 
WDDS 
≥5 
n (%) p-valueb 
Total N(%) 262 27 (10.3) 118 (45.0) 74 (28.2) 43 (16.4)  
BMI category (n=259)      0.16 
Underweight (BMI<18.5) 42 5 (11.9) 24 (57.1) 10 (23.8) 3 (7.1)  
Normal weight (BMI 18.50-
24.99) 
178 21 (11.8) 76 (42.7) 51 (28.7) 30 (16.9)  
Overweight/obese (BMI ≥25) 39 1 (2.6) 16 (41.0) 12 (30.8) 10 (25.6)  
Anemicc (n=207)      0.73 
Yes  108 8 (7.4) 52 (48.1) 30 (27.8) 18 (16.7)  
No 99 11 (11.1) 42 (42.4) 27 (27.3) 19 (19.2)  
Primary source of obtaining food for 
householdd (n=261)  
     0.048 
Own production 197 20 (10.2) 81 (41.1) 58 (29.4) 38 (19.3)  
Purchased 64 7 (10.9) 37 (57.8) 16 (25.0) 4 (6.3)  
Ethnicity (n=262)      0.004 
Maasai 174 20 (11.5) 88 (50.6) 46 (26.4) 20 (11.5)  
Barabaig (Mang’ati)  31 6 (19.4) 10 (32.3) 8 (25.8) 7 (22.6)  
Sukuma 57 1 (1.8) 20 (35.1) 20 (35.1) 16 (28.1)  
HFIASe indicator (n=260)      0.002  
Food secure  159 14 (8.8) 68 (42.8) 52 (32.7) 25 (15.7)  
Mild/moderately food insecure 41 7 (17.1) 11 (26.8) 10 (24.4) 13 (31.7)  
Severely food insecure 60 6 (10.0) 39 (65.0) 10 (16.7) 5 (8.3)  
MAHFPf score (N=257)      0.29 
≤ 6 108 15 (13.9) 42 (38.9) 33 (30.6) 18 (16.7)  
≥ 7 149 12 (8.1) 73 (49.0) 39 (26.2) 25 (16.8)  
WDDS, Women’s Dietary Diversity Score; BMI, body mass index; HFIAS, Household Food Insecurity Access 
Scale; MAHFP, Months of Adequate Household Food Provisioning. 
a Women’s Dietary Diversity Score (WDDS) was calculated according to Kennedy 2010.  The WDDS range is 
0-9, with 9 reflecting the greatest level of diversity. 
bp-values are for Fischer’s exact test or Pearson’s chi-square test using the survey data analysis  
linearized function in Stata/SE 14, depending on which test resulted in the more conservative p-
value. The more conservative p-value is shown.   
cAnemia is defined as hemoglobin <11 g/dl [pregnant] or <12 g/dl [non-pregnant]. 
dThe borrowed, bartered, exchanged for labor, gift category was dropped from this analysis because only one 
household reported that this was the primary means whereby they obtained food.  
eHFIAS indicator categories determined based on Coates et al. 2007. Mildly and moderately food insecure 
categories were collapsed for this analysis. 
fMAHFP score was determined based on Bilinksy & Swindale 2010. MAHFP score range is 0-12, with a higher 
score indicating a greater number of months (out of the past 12 months) that the household had adequate food 
supply. 
 
Table 3 examines factors potentially associated with food security status. There was no 
significant relationship between the HFIAS indicator and anemia. When compared to normal weight 
and overweight/obese women, underweight women were much less likely to be in a food secure 
household and more likely to be in the moderate to severely food insecure household. Almost 80% of 
women who were overweight or obese live in households that are food secure. Sukuma women were 
much more likely to live in food secure households, with almost three-fourths reporting that they were 
food secure, compared to about two-thirds of Barabaig women and slightly more than half of Maasai 
women. Very few Sukuma women reside in severely food insecure households, compared to about 
one-third of Barabaig and Maasai women.  
Table 3. Food insecurity status (HFIAS indicator) of Tanzanian pastoralist women by BMI 
category, ethnicity, anemia status, and dietary diversity 
 
 
n 
Food 
securea 
n (%) 
Mildly 
food 
insecure 
n (%) 
Moderately 
food 
insecure 
n (%) 
Severely 
food 
insecure 
n (%) P-valueb 
 
N (%) 
 
260 
 
159 (61.2) 
 
27 (10.4) 
 
14 (5.4) 
 
60 (23.1) 
 
Women characteristics        
BMI category (N=257)      0.001 
Underweight (BMI <18.5) 42 15 (35.7) 3 (7.1) 6 (14.3) 18 (42.9)  
Normal weight (BMI 18.50-24.99) 176 110 (62.5) 21 (11.9) 7 (4.0) 38 (21.6)  
Overweight/obese (BMI ≥25.00) 39 31 (79.5) 3 (7.7) 1 (2.6) 4 (10.3)  
Anemicc (N=206)      0.71 
Yes 108 62 (57.4) 15 (13.9) 6 (5.6) 25 (23.1)  
No 98 56 (57.1) 9 (9.2) 7 (7.1) 26 (26.5)  
Ethnicity (N=260)      0.04 
Maasai 172 96 (55.8) 15 (8.7) 10 (5.8) 51 (29.7)  
Barabaig (Mang’ati)  31 21 (67.7) 3 (9.7) 0 (0.0) 7 (22.6)  
Sukuma 57 42 (73.7) 9 (15.8) 4 (7.0) 2 (3.5)  
HFIAS, Household Food Insecurity Access Scale; BMI, body mass index; WDDS, Women’s Dietary Diversity 
Score  
aHFIAS indicator categories determined based on Coates et al. 2007.  
bp-values are for Fischer’s exact test or Pearson’s chi-square test using the survey data analysis  
linearized function in Stata/SE 14.0, depending on which test resulted in the more conservative 
p-value. The more conservative p-value is shown.   
cAnemia is defined as hemoglobin <11 g/dl [pregnant] or <12 g/dl [non-pregnant]. 
 
Discussion 
Overall, most pastoralist women were of normal weight status and reported consuming starchy 
staples, leafy green vegetables and milk/milk products in the 24 hours before the survey. The majority 
of households reported that they were food secure; however, 38% reported some degree of food 
insecurity, with 1 in 5 households reporting severe food insecurity. Households reported seasonal 
patterns of food insecurity, with this survey falling into the more food secure part of the year. Only 
about one-third or less of women reported consuming iron and zinc-rich foods, such as meat, fish, 
organ meats, eggs, legumes, seeds and nuts. There were significant variations in anthropometric status, 
dietary diversity and food security by ethnic group, with Maasai women experiencing the highest 
prevalence of undernutrition, low dietary diversity and food insecurity, and Sukuma women 
experiencing the lowest prevalence. Unsurprisingly, women whose households purchased versus 
producing their food and women from severely food insecure households had less diverse diets, and 
underweight women were more likely to be in a moderate to severely food insecure household.  
 The prevalence of anemia in the study population is similar to anemia prevalence for women in 
the 2016 TDHS-MIS. However, while over half of the women in our study were anemic, the TDHS-
MIS found that only 40.1% of women in Iringa Region had any anemia (TDHS-MIS 2016). The 
difference may be due to the fact that our study took place in Iringa Rural District. The THDS-MIS 
found that rural residents experience slightly higher prevalence rates of anemia than urban residents 
(TDHIS-MIS 2016). The finding that only about 35% of anemia is attributable to iron deficiency for 
Tanzanian women in the 2010 TDHS suggests that the lack of association between anemia and dietary 
diversity may be because non-dietary causes of anemia, such as malaria and intestinal parasites, are 
more common contributors (de Vizia et al. 1992; Spottiswoode et al. 2012).  While prevalence of 
malaria was not determined in this study, and is not typically investigated in women in the TDHS-MIS, 
it was found that, out of the 9 major zones in Tanzania, the Southern Highlands zone -- the zone Iringa 
Region is located within -- has the 4th highest prevalence of malaria in children age 6-59 months, at 
10.4% (TDHS-MIS 2016). Moreover, malaria prevalence is much higher in rural areas (18%) than in 
urban areas (4%) of the country (TDHS-MIS 2016).  
Reported patterns of food group intake for pastoralist women were similar to overall findings 
from the 2010 TDHS, with the exception of milk and milk products. The 2010 TDHS and this study 
both found that only about a third of women reported consuming meat and fish in the day and night 
preceding the survey or interview, and two-thirds or more consumed vitamin-A rich foods (TDHS 
2010). This study found that 88% of pastoralist women consumed milk and milk products in the day 
and night preceding the survey, compared to 18.5% of Tanzanian women in the TDHS 2010. Our 
results are in line with findings by Sellen (2001) and Sadler et al. (2010) that cow or goat milk 
consumption is very common among pastoralists, and by Homewood (1992) that milk is the largest 
single contribution to dietary energy for Maasai pastoralists. 
Overall, the prevalence of undernutrition and overnutrition in the study population were almost 
equal. This is interesting given that Tanzania, and East Africa in general, have been finding 
overnutrition an emerging problem – especially for women -- while undernutrition slowly improves 
(Keding 2016; Galvin et al. 2015; Keding et al. 2013). With the exception of Sukuma women, the 
prevalence of overnutrition was slightly lower than the country prevalence (22%) in 2010 (THDS 
2010). Maasai women had the highest prevalence of undernutrition in our study, but the prevalence 
was much lower than the 59% reported for Maasai women in southern Kenya in 2000 (Galvin et al. 
2015). The prevalence of undernutrition and overnutrition in a given region are likely influenced by 
food insecurity levels of the households in that region, as suggested by our findings that food 
insecurity and BMI status are significantly associated.  
Overall, the percentage of food secure households in this study was higher than reported by 
Lawson et al. (2014); this could be due to seasonal or regional differences. Reports of inadequate food 
provisioning in this study were highest from December through March; the month with the greatest 
percentage of households reporting that they did not have enough food was February. These findings 
align with Tanzania’s “hunger season,” which is from January-May, as well as with findings from a 
study of 56 villages in northern Tanzania from 2009-2011 that assessed household food insecurity; 
they found that food insecurity was significantly higher during hunger season months (Hadley et al. 
2007; Lawson et al. 2014). HFIAS data for the study were collected from July to October, and may 
have looked different if collected during the hunger season. Similar to Lawson et al. (2014), there was 
significant variation in food security status by ethnic group, with Maasai households experiencing the 
highest prevalence of food insecurity. Hadley et al. (2007) also found that diet quality, as assessed by 
animal-source food and cooking oil consumption, was positively associated with food security.  
Strengths and limitations  
The findings from this study make an important contribution to understanding the dietary intake, 
nutritional status and food security of pastoralist women in Iringa Region. Key limitations of our study 
include the cross-sectional design during only one part of the year, the limited dietary intake and 
biomarker data, the potential for recall and social desirability bias in self-reported dietary intake and 
food security data, and limited generalizability to other pastoralist and rural communities in Tanzania. 
Final Conclusions & Public Health Implications  
The few previous studies that address the nutritional, health and food security status of 
Tanzanian pastoralist households differ from ours in location, sampling methodology, timing, 
statistical methodology, and health/nutritional measures considered, and thus make comparisons across 
studies problematic. In spite of this, a general conclusion can be made that the nutritional status of 
Tanzanian pastoralist women of childbearing age is in need of improvement, and that more research is 
needed to better understand all of the factors driving the observed trends, including characterizing 
zoonotic disease burden (Gustafson 2015) and climate patterns in the region. In order to increase 
dietary diversity and address dietary habits to prevent and treat both undernutrition and overnutrition, 
we recommend that culturally sensitive nutrition education be developed with pastoralist households in 
rural Tanzania. The small body of literature on healthcare and health education delivery for 
predominantly pastoralist areas of Tanzania suggests a need for improvement in these services. To be 
most effective, curricula would address issues relevant to pastoralist communities, such as food 
preservation, storage and transport, household gardening, zoonotic disease transmission and livestock 
health and management strategies, in addition to more traditional nutrition education topics. There is 
also a need for policy research that addresses how new health systems – and the capacities of current 
health systems -- for pastoralists in Tanzania can be built and improved, as a part of national health 
policies.  
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